The undetected error probability of a linear code used to detect errors on a symmetric channel is a function of the symbol error probability " of the channel and involves the weight distribution of the code. The code is proper, if the undetected error probability increases monotonously in ". Proper codes are generally considered to perform well in error detection. We show in this paper that the Maximum Minimum Distance (MMD) codes are proper.
I Introduction
Let GF(q) denote the Galois eld with q elements. An n; k; d] q code C is a k-dimensional subspace of the n-dimensional vector space over GF(q) with minimum Hamming distance d. The weight distribution fA 0 ; A 1 ; : : : ; A n g of C consists of the numbers A i of codewords of weight i in C; 0 i n. When C is used to detect errors on a q-nary symmetric channel with symbol error probability ", the probability of undetected error P ue (C; ") is given by P ue (C; ") = q : (1) C is proper, if P ue (C; ") is monotonously increasing in " 2 0; q?1 q ] (see 6] , 7], and 9]). A proper code is generally considered to perform well in error detection. In particular, such a code is good ( 6] , 7]), i.e., P ue (C; ") becomes largest at " = q?1 q , the worst case symbol error probability. (2) C is called a maximum minimum distance (MMD) code. It turns out that for a MMD code with positive defect, the corresponding number m in (2) is equal to the defect of the dual code. Two codes with the same weight distribution are said to be formally equivalent. It follows from (1) that two formally equivalent codes have the same undetected error probability.
In 5] and 10], the MMD codes have been classi ed up to formal equivalence. Below we present this classi cation.
G1. Let C be an n; k; d] q code of dimension k 3 and defect s 1. Then C is a MMD code if and only if C is formally equivalent to one of the following codes: (6) then the inequalities (5) hold and C is thus proper.
III The main result and its proof
Theorem The MMD codes are proper for error detection.
Proof. As mentioned in the previous section, it su ces to verify that the codes in the classi cation G1-G3 of the MMD codes up to formal equivalence are
proper. For most of these codes this will be done by taking advantage of the above su cient conditions. Assume rst that C is an n; k; d] q MMD code with weight distribution as in (3).
By putting`= d + j; 0 j n ? d, we obtain for the coe cients A `d e ned in (4) that
We rst consider the codes in G1. 
For j = 1; 2; : : : ; n ? 2 ? d, (7) and (8) 
From the above and (8) 
